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Network resources associated with a wireless communication network are assigned to a wireless communication device in accordance 
with its device type and required service type. A profile is associted with each wireless communication device, and includes a travelling 
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WIRELESS COMMUNICATION SERVICE MANAGEMENT 
The present invention relates to wireless conununications, and, more 
specifically, is directed to managing the resources of a wireless communication 
network to efficiently accommodate different types of wireless communication 
5 devices and associated services. 

BACKGROUND OF THE INVENTION 
Fig. I shows a conventional wireless communication service configuration. 
Mobile service center (MSC) 100 communicates via base stations 120, 122, 124 
with a conmiunity of wireless telephones 150. MSC 100 also communicates with 
10 public switched telephone network (PSTN) 170 so that wireless telephones 150 can 
place calls to and receive calls from conventional wireline telephones (not shown). 
MSC 100 includes processor 102, home location register (HLR) 104, visitor 
location register (VLR) 106, PSTN interface 108, base station communications 
interface 110 and network interface 112. HLR 104 and VLR 106 comprise 
15 computer memory and/or storage devices. MSC 100 also includes additional 

computer memory and/or storage devices for use by processor 102, but not shown. 

HLR 104 is adapted to store profiles for wireless telephones 150 
permanently associated therewith. That is, when a user signs up for wireless 
communication service with a service provider, the service provider creates a data 
2 0 record in MSC 100 for the user, referred to as a profile and stored in HLR 104, 
containing descriptive and billing information for the wireless communication 
device, and wireless communication service for the wireless communication device. 
When the user uses the wireless communication service in the area served by MSC 
100, the profile in HLR 104 is accessed. 
25 When a user of a wireless telephone with a profile not stored in HLR 104, 

referred to as a visiting user, attempts to use wireless communication service from 
MSC 100, MSC 100 creates a data record in VLR 106 for the user. MSC 100 has a 
list of areas codes and exchanges identifying the home mobile switch number for a 
visitor presenting a particular area code and exchange, uses this list to obtain the 
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home mobile switch number for the visiting user, and then converts the home 
mobile switch number to a HLR address associated with the visiting user. Via 
communications network 180 coupled to network interface 112, MSC 100 requests 
the profile for the visiting user telephone from the HLR associated therewith. MSC 
5 190 is shown as representing a plurality of MSCs which are accessible to MSC 100 
via communications network 180 which may be, for example, the AT&T SS7 
switching network. 

The profile for the visiting user is stored in VLR 106 while the visiting user 
is in the area served by MSC 100. When the visiting user leaves the area served by 

10 MSC 100, MSC 100 deletes the profile from VLR 106. 

The data records for the profiles have a fixed size for accommodating users 
who have signed up for a variety of enhanced conmiunication features, such as call 
forwarding, call screening, multi-party calling, caller ID, message waiting, blocking 
priority and so on. Since the fixed size is a large number of bytes, such as 1000 

15 bytes per profile, MSC 100 is limited in the number of wireless telephones it can 
serve by profile memory requirements. In general, users are allocated similar 
amounts of wireless communication network resources, which becomes more 
inefficient as the variety of available services increases. 



2 0 SUMMARY OF THE INVENTION 

In accordance with the present invention, network resources associated with 
a wireless communication network are managed by ascertaining, for a wireless 
communication device, a device type and a required service; and assigning the 
network resources to the wireless communication device in accordance with the 

2 5 device type and the required service. 

A profile is associated with the wireless communication device. The profile 
includes a travelling class mark field which identifies the device type of the wireless 
conmiunication device, and a service class mark field which identifies the required 
service for the wireless communication device. 
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Also, in accordance with the present invention, a method and a service 
control point for managing resources in a wireless communication network are^ 
provided. A profile for a wireless communication device is stored in a service 
control point, and the profile for the wireless communication device is provided in 
5 response to a profile request from a mobile service center. 

Further, in accordance with the present invention, a method and a mobile 
service center (MSC) for obtaining information about a wireless communication 
device and wireless communication service for the wireless conununication device 
are provided. The MSC determines that the wireless communication device is in 
10 the area served by the MSC, and the MSC requests, via a communication network, 
a profile for the wireless communication device from a service control point which 
permanently stores the profile. In the present invention, the MSC has no wireless 
communication devices permanently associated therewith. 

It is not intended that the invention be summarized here in its entirety. 
15 Rather, further features, aspects and advantages of the invention are set forth in or 
are apparent from the following description and drawings, in which like elements in 
different drawings are indicated by the same reference numeral. 



LIST OF FIGURES 

2 0 Fig. 1 is a block diagram of a conventional wireless communication service 

configuration; 

Fig. 2 is a block diagram of a wireless communication service configuration 
in which the present inventive technique may be applied; and 

Figs. 3A-3D are charts representing profiles according to the present 
2 5 inventive technique. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

According to the present inventive technique, wireless conmiunication 
network resources are assigned to wireless conununication devices based on the 
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type of device and the type of service required. By tailoring resource assignment in 
this manner, resources are used more efficiently, and the wireless communication 
network can more readily support a large variety of devices. As used herein and in 
the claims, "network resources" refers to resources other than customer premises 
5 equipment, for example, voice/data channels, memory in non-customer premises 
equipment, radio frequency bandwidth and so on. 

Fig. 2 shows a wireless conununication service configuration in which the 
present inventive technique may be applied. MSG 200 is generally similar to MSG 
100, except that MSG 200 lacks a HLR, and consequently has substantially no 

10 subscriber profiles permanently associated therewith. Gonsequently, the storage 
capacity of MSG 200 does not limit the nuitiber of devices permanently associated 
therewith. Also, MSG 200 does not directly conmiunicate with other MSGs as does 
MSG 100 of Fig. 1. Processor 202 of Fig. 2 is generally similar to processor 102 
of Fig. 1, but is operative according to the present inventive technique. Network 

15 280 of Fig. 2 is generally similar to network 180 of Fig. 1, but has different 
connections. 

Fig, 2 also shows service control points (SGPs) 290, 490, 590. Each of 
SGP 290, 490, 590 includes hardware such as communications interface 292, 
processor 294 and home location register (HLR) 296. Each of SGPs 290, 490, 590 

20 is separate from MSG 200. As explained further below, each of SGP 290, 490, 590 
is adapted to permanently store profiles for respectively different types of wireless 
communication devices. A wireless communication device may be permanently 
associated with MSG 200 through a profile stored in one of SGP 290, 490, 590. In 
the present embodiment, SGP 290 accommodates profiles for voice and data 

2 5 wireless devices, SGP 490 accommodates profiles for data-only wireless devices 
and SGP 590 accommodates profiles for messaging-only wireless devices, such as 
pagers. 
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It will be appreciated that, while Fig. 2 shows physically separate SCPs 290, 
490, 590, in other embodiments, SCPs 290, 490, 590 may be co-located in one 
processor, with data for respective types of profiles logically stored together. 

Fig. 2 additionally shows fiill service wireless telephone 250 which may 
5 have one or more enhanced communication features such as call forwarding and call 
screening associated therewith, basic service wireless telephone 252 having no 
enhanced communication features associated therewith, i.e., having only plain old 
telephone service (POTS) associated therewith, wireless dataphone 254 which may 
be, for example, a personal computer or a telemetry device (e.g., usage meter), and 
10 pager 256. It is assumed that the user of basic service wireless telephone 252 has 
signed up for a basic grade of service, possibly including a communication channel 
of less than wireline voicegrade quality, such as would be appropriate for a car 
telephone used only in emergencies. 

Fig. 2 further shows message center 500 for providing respective mailboxes 
1 5 for wireless communication devices having profiles stored in SCPs 290, 490, 590 
and subscribing to a service employing a mailbox. The most common type of 
mailbox is a voice mailbox, wherein callers leave voice signals for subsequent 
replay by the mailbox owner. However, in accordance with the TCM and SCM of 
the device associated with the mailbox, message center 500 adapts the mailbox for 
20 storing text and video, in addition to or instead of voice. 

When a device attempts to use a wireless conmiunication service provided by 
MSC 200, MSC 200 prepares a request for the profile of the device, and sends it to 
network 280 for transmission. When SCPs 290, 490, 590 are co-located, the 
request is sent to such location. When SCPs 290, 490, 590 are in separate 
25 locations, several scenarios are contemplated. 

In one scenario, the wireless communication device stores within itself 
device type identification sufficient to enable MSC 200 to determine to which of 
SCPs 290, 490, 590 the profile request should be sent. When the device attempts to 
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register with MSG 200, the device provides its identification information to MSG 
200, 

In another scenario, there is a registry SGP (not shown) coupled to network 
280. The profile request is first sent to the registry SGP, which serves to look up 
5 the serving SGP for the wireless communication device of the profile request. The 
registry SGP then forwards the profile request to the serving SGP using network 
280. The serving SGP sends the requested profile to MSG 200 along with 
information identifying itself as the serving SGP. 

Since MSG 200 requests profiles for all devices, it is desirable to reduce the 

10 size of a profile so as to minimize usage of network 280. Some enhanced 

communication features, such as "wireless office" (four digit dialing from anywhere 
in the country), fraud protection (two stage dialing including locking and unlocking 
of communication service), message waiting and authentication (a communication 
device requesting service must automatically respond with a predetermined digit 

15 sequence), may require multiple interactions between MSG 200 and the serving 
SGP, further motivating reduction in the length of data that must be exchanged 
therebetween. 

Since each of SGPs 290, 490, 590 may have millions of profiles permanently 
associated therewith, it is desirable to reduce the size of a profile so as to minimize 

2 0 the amount of storage required per user. 

According to the present inventive technique, different wireless 
communication devices are allocated different amounts of network resources in 
accordance with descriptive information in their respective profiles, resulting in 
more efficient use of storage and communication facilities than if resources are 

2 5 uniformly allocated among devices. Each profile includes a travelling class mark 
(TGM) identifying the type of the profile and the type of the device, and a service 
class mark (SGM) identifying the types of services associated with the wireless 
conununication device. 
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Figs. 3A-3D show profiles 300, 325, 350, 375 for full service wireless 
telephone 250, basic service wireless telephone 252, wireless dataphone 254, and 
pager 256, respectively. 

Fields common to the profiles of Figs. 3A-3D are a device address field, 
5 such as a mobile identification number (MIN) field for storing the ten digit 

telephone number associated with a wireless communication device, an electronic 
serial number (ESN) field for storing the ESN unique to the wireless 
communication device, a location field for storing the present location of the 
wireless communication device, a TCM field for identifying the type of the device 

10 (e.g., voice, data, video), a device characteristics field, an SCM field, and a billing 
information field. The device address field could be an Internet Protocol (IP) 
address field, rather than a MIN field. 

The device characteristics field represents one of a plurality of 
predetermined sets of capabilities for a type of device as specified in the TCM field, 

15 such as receive only (e.g., a pager), transmit only (e.g., a telemetry device) or 
transmit/receive (e.g., a voice or video telephone or modem), a maximum size 
message (if any) and so on. Messaging devices such as pagers may use short 
message service (SMS), as defined in, for example, IS 136. The specification for 
the IS 136 Revision A protocol, approved for publication in February 1996, is 

2 0 available from the Teleconmiunications Industry Association, 2500 Wilson 
Boulevard, Arlington, Virginia 2220L In some embodiments, the device 
characteristics field is part of the TCM field. 

The SCM field determines which of several types of services is associated 
with the wireless communication device. For example, the SCM field may specify 

2 5 whether the communication service is circuit switched, and at what data rate; 

whether the service is packet switched, and at what Internet protocol (IP) address; 
the type of voice quality, such as full rate voice (8 kbps), basic rate voice (4 kbps), 
or high quality rate voice (16 kbps); the type of service quality, such as a bit error 
rate (BER) of 10'^ or 10'^; or whether the service type is wireless multimedia. 
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Multimedia refers to a message which includes one or more of voice, data and video 
information. Taken together, the TCM field and the SCM field determine the size 
of the profile. In some embodiments, the TCM field and the SCM field are 
combined into one field. 
5 Generally, voice service is assumed to require real time transmission of its 

signals, whereas data service is assumed to be able to tolerate delays of up to a 
predetermined amount in the transmission of its signals. As seen in Fig. 3C, profile 
350 which includes TCM field 358 specifying "data" also includes polling 
frequency field 364 for representing a polling frequency corresponding to the 

1 0 predetermined amount of delay tolerable for communication to and from wireless 

dataphone 254, A fixed polling frequency allows a device which is not otherwise in 
use to be in a severely reduced power usage or "full sleep" mode between polls. In 
contrast, a device which may be polled at any time can be in, at most, a somewhat 
reduced power usage or "sleep" mode as it must always be alert for polls. 

15 Furthermore, a device which can tolerate longer delays can be polled at longer 

intervals than a device requiring less delayed service, corresponding to lower power 
usage. 

Profile 300 associated with fiill service wireless telephone 250 is seen to 
include enhanced communication feature fields 314, 316 and 318 for representing 
2 0 enhanced communication feamre information, such as a forwarding telephone 
number chosen for a call forwarding feature, voice messaging, three way 
conferencing enablement and so on. 

Profile 325 associated with basic service wireless telephone 252 is devoid of 
enhanced communication feature fields, and so is shorter than profile 300, 
2 5 corresponding to reduced storage and communication resource usage for basic 

wireless service. Generally, basic wireless service is POTS, and may be in one of 
several rates, such as 4, 8 or 16 kbps. 

Profile 350 associated with wireless dataphone 254 is seen to include service 
class 362 having a value "low" corresponding to the delay tolerance of wireless 
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dataphone 254. In particular, the service class of "low" indicates that 
communication for wireless dataphone 254 can be delayed. In contrast, 
communication for voice telephones 250, 252 cannot be delayed. Profile 350 also 
includes enhanced communication feature fields 368, 370, 372 for representing 
5 enhanced communication feature information, such as whether a particular service 
is circuit switched or packet switched, the speed and priority level of the service 
and so on. 

Profile 375 associated with pager 256 is short. Directional field 390 of 
profile 375 indicates whether communication is one-way, i.e., pager 256 is a 

10 receive only device, or two way. For a one-way device, characteristics field 392 

indicates whether the conmiunication is numeric only or may be alphanumeric. For 
a two-way device, characteristics field 392 indicates, for example, whether the 
messages from pager 256 are of fixed or variable length. Communications service 
for pager 256 is assumed to be provided on a fixed billing rate per billing interval 

15 rather than on usage based billing. Consequently, billing field 394 of profile 375 is 
short as per call billing information need not be maintained during the billing 
interval. MSC 200 assigns wireless conmiunication network resources to 
assigned to wireless communication devices based on the type of device and the 
type of service required, as specified in the profile for the device, in particular, the 

20 travelling class mark. 

For example, when the device is pager 256, MSC 200 does not assign a 
voice channel or voice mail to the device. As another example, if a service for a 
device is circuit switched, then MSC 200 assigns a voice channel to the device; 
whereas if a service for a device is packet switched, MSC 200 does not assign a 

2 5 permanent voice channel to the device. As a further example, if a service for a 
device is multimedia, then MSC 200 assigns multiple voice channel sufficient to 
provide a video channel to the device. 

Other portions of the wireless communication network also assign resources 
to a device based on its type and required service. For example, message center 
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10 ^ 

500 determines how to store a message and how to communicate with a device 
retrieving a stored message based on the profile of the device. In particular, when 
message center 500 provides voice mailboxes, the voice quality rate (4, 8 or 16 
kbps) determines not only the rate of supplying messages to and from storage, but 
5 also may determine the amount of compression applied before storing a voice 
message. 

Assigning network resources based on the profile for the device is also 
helpful in fraud prevention. If a pager number is stolen, the amount of network 
resources which can be improperly used is inherently limited. For example, one- 

10 way pagers cannot place telephone calls, so a stolen pager number cannot be used to 
place telephone calls, but only to receive pager messages. 

Although an illustrative embodiment of the present invention, and various 
modifications thereof, have been described in detail herein with reference to the 
accompanying drawings, it is to be understood that the invention is not limited to 

15 this precise embodiment and the described modifications, and that various changes 
and further modifications may be effected therein by one skilled in the art without 
departing from the scope or spirit of the invention as defined in the appended 
claims. 
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What is claimed is: 

1 . A method for managing network resources associated with a wireless 
communication network, comprising the steps of: 

ascertaining, for a wireless communication device, a device type and a 
5 required service; and 

assigning the network resources to the wireless communication device in 
accordance with the device type and the required service. 

2. The method of claim 1, wherein a profile is associated with the wireless 
communication device, and the profile includes a travelling class mark field which 

10 identifies the device type of the wireless communication device. 

3. The method of claim 2, wherein the profile includes a service class mark 
field which identifies the required service for the wireless communication device. 

4. The method of claim 1, wherein the step of assigning the network 
resources includes supplying a message stored in a mailbox at a rate depending on 

15 the required service. 

5. A method for managing resources in a wireless conmiunication network, 
comprising the steps of: 

storing a profile for a wireless communication device in a service control 
point: and 

2 0 providing the profile for the wireless conmiunication device in response to a 

profile request from a mobile service center. 

6. The method of claim 5, wherein the wireless communication device is 
one of a plurality of types of wireless communication devices, and the service 
control point is configured so that profiles for the same type of wireless 

2 5 communication device are stored together. 

7. The method of claim 5, wherein the wireless conmiunication device is 
one of a plurality of types of wireless communication devices, and the profile is one 
of a plurality of types of profiles, the type of profile corresponding to the type of 
wireless communication device. 
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8. The method of claim 7, wherein the profile includes a travelling class 
mark identifying the type of the wireless communication device. 

9. The method of claim 8, wherein the travelling class mark indicates 
whether the wireless communication device is a data device, a voice device or a 

5 multimedia device. 

10. The method of claim 9, further comprising the step of storing a polling 
frequency in the profile data record when the travelling class mark indicates that the 
wireless communication device is a data device. 

11. The method of claim 8, further comprising the step of storing billing 
0 information in the profile data record, the length of the billing information 

depending on the value of the travelling class mark. 

12. The method of claim 7, wherein the profile includes a service class 
mark identifying the type of service available to the wireless communication device. 

13. A service control point for managing resources in a wireless 
5 communication network, comprising: 

a storage for storing a profile for a wireless communication device in a 
service control point; and 

an interface for providing the profile for the wireless communication device 
in response to a profile request from a mobile service center. 
0 14. The service control point of claim 13, wherein the wireless 

communication device is one of a plurality of types of wireless communication 
devices, and the storage is configured so that profiles for the same type of wireless 
conmiunication device are stored together. 

15. The service control point of claim 13, wherein the wireless 

5 communication device is one of a plurality of types of wireless communication 

devices, and the profile is one of a plurality of types of profiles, the type of profile 
corresponding to the type of wireless conmiunication device. 

16. The service control point of claim 15, wherein the profile includes a 
travelling class mark identifying the type of the wireless conununication device. 
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17. The service control point of claim 15, wherein the profile includes a 
service class mark identifying the type of service available to the wireless 
communication device. 

18. A method for a mobile service center (MSG) to obtain information 

5 about a wireless communication device and wireless conmiunication service for the 
wireless communication device, comprising the steps of: 

determining that the wireless communication device is in the area served by 
the MSG, and 

requesting, via a communication network, a profile for the wireless 
1 0 communication device from a service control point which permanently stores the 
profile, 

wherein the MSG lacks profiles for wireless communication devices 
permanently associated therewith. 

19. The method of claim 18, wherein there are a plurality of service control 
15 points, and further comprising the step of determining from which of the service 

control points the profile should be requested. 

20. A mobile service center (MSG) for use in a wireless communication 
network, comprising: 

an interface for requesting a profile for a wireless communication device 
2 0 from a service control point; and 

a location register for temporarily storing profiles received from the service 
control point, 

wherein the MSG lacks profiles for wireless communication devices 
permanently associated therewith, and the MSG lacks a storage for permanently 
2 5 storing profiles . 

21. The MSG of claim 20, wherein the wireless communication network 
includes a plurality of service control points, and further comprising a processor for 
determining from which of the service control points the profile should be 
requested. 
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